a r t i c l e i n f o a b s t r a c t
Introduction
The basic problem in the stability theory of functional equations is weather an "approximate solution" of a functional equation or of a system of functional equations "can be approximated" by a solution of this equation or of this system of equations. This question was originally raised in a talk by Ulam in 1940 (see also [15] ) concerning the Cauchy equation and was answered in the affirmative by Hyers [7] who proved that the Cauchy equation is stable. This terminology can, of course, be also applied to other functional equations (see e.g. the survey papers by Forti [4] and Ger [5] ). In this paper, we first consider a functional equation that arises in a natural way from the characterization problem of the entropy of degree alpha or Havrda-Charvát entropy which is a well-known information measure.
In what follows we denote the set of real numbers and the set of positive integers by R and N, respectively. For fixed 0 < α ∈ R and 2 n ∈ N define the set
Here log = log 2 and the convention 0 log 0 = 0 is adapted. It is well known and easy to see that was first investigated from cybernetic point of view by Havrda and Charvát [6] , from information theoretical point of view by Daróczy [2] , and was rediscovered by Tsallis [14] for the Physics community. The basic reference concerning the entropy of degree α is the book by Aczél and Daróczy [1] . In this note we borrow the following definitions from it. We say that the
holds for all 2 < n ∈ N, (p 1 , . . . , p n ) ∈ Γ n (here, and through the paper, the convention (0
and normalized if
We extend these definitions by saying that (I n ) is 2-semi-symmetric if
The sequence (H α n ) satisfies the properties above and, as it is proved in [2] and [1] , is characterized by (1.1)-(1.4) for 0 < α = 1. The idea for the characterization of (H α n ) in [2] and [1] is that the (1.1) α-recursivity and (1.2) 3-semi-symmetry imply that
In case α = 1, Eq. (1.5) is called the fundamental equation of information (see [1] ). In [ 
Thus the initial element of the α-recursive sequence (I n ) (and therefore also the sequence (I n ) itself) is uniquely determined by the properties of 3-semi-symmetry, 2-semi-symmetry, and normalization. The purpose of this paper is to prove the stability of the system of equations of α-recursivity and 3-semi-symmetry in case 0 < α = 1. In case α = 1 only a partial result is known (see Morando [10] ).
Main results
We first prove a theorem which generalizes the result of [2] and implies the stability of Eq. (1.5).
Proof. In the proof we adapt some ideas from [2] . Define the function
Then inequality (2.1), with the substitutions implies that
On the other hand, for all p, q ∈ ]0, 1[, we have
It follows from (2.3) that
Finally, with the substitution q = 1 2 and with the notations
dividing both sides by |2 1−α − 1|, and writing x in place of p we have that
A direct calculation shows that this inequality holds also for x = 0 and x = 1. Indeed, for x = 1 the left-hand side is zero,
We immediately get the following corollaries. It is easy to see that the sequence of functions
is α-recursive and 3-semi-symmetric for all c, d ∈ R. Thus the following theorem can also be considered as a stability theorem.
Theorem 2.5. Let (I n ) be the sequence of functions I n : Γ n → R (n 2) and suppose that there exist a sequence (ε n ) of non-negative real numbers and a real number 0 < α = 1 such that
holds for all n 3 and (p 1 , . . . , p n ) ∈ Γ n , and
for all n 2 and (p 1 , . . . , p n ) ∈ Γ n . Here the convention
Proof. Let (x, y) ∈ D and n = 3,
4). Then
and, by interchanging x and y in (2.7), we have that
(2.8) Therefore, by (2.7), (2.5), and (2.8), for the function f : 
